In vitro synthesis of the E. coli Sec translocon from DNA.
Difficulties in constructing complex lipid/protein membranes have severely limited the development of functional artificial cells endowed with vital membrane-related functions. The Sec translocon membrane channel, which mediates the insertion of membrane proteins into the plasma membrane, was constructed in the membrane of lipid vesicles through in vitro expression of its component proteins. The components of the Sec translocon were synthesized from their respective genes in the presence of liposomes, thereby bringing about a functional complex. The synthesized E. coli Sec translocon mediated the membrane translocation of single- and multi-span membrane proteins. The successful translocation of a functional peptidase into the liposome lumen further confirmed the proper insertion of the translocon complex. Our results demonstrate the feasible construction of artificial cells, the membranes of which can be functionalized by directly decoding genetic information into membrane functions.